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1 P03JKC006 
STRUCTURE FOR FIXING STEERING-GEAR HOUSING 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a structure for fixing a steering-gear 
5 housing to a vehicle-body member. 

[0002] JP-A 1-244965 discloses a structure for fixing a steering-gear housing 
to a vehicle-body member by using a pair of brackets or two circumferentially 
divided portions of a bracket unit. With a resilient body held between the 
inner periphery of the brackets and the outer periphery of the steering-gear 

10 housing in the compressed state, the brackets are previously integrated 
together by welding or the like to form a bracket unit. The bracket unit is 
temporarily fixed to the steering-gear housing, then mounted to a 
vehicle-body member by two securing bolts. However, such fixing structure 
needs complicated assembling work such that two brackets are previously 

15 integrated together by welding or the like, which is then mounted to a 
vehicle-body member by securing bolts. 

[0003] Then, in order to achieve simplified assembling work, in place of 
carrying out previous integration by welding or the like, two brackets can be 
integrated together by two securing bolt, and mounted to a vehicle-body 

20 member. JP-A 2001-171530 discloses a structure for fixing a steering-gear 
housing, which comprises two securing bolts for securing two brackets at 
circumferential ends, wherein one of the bolts serves as an auxiliary securing 
bolt for securing the two brackets only, and another serves as a main securing 
bolt for securing the two brackets and a vehicle-body member together, 

25 wherein the steering-gear housing is supported through an engaged portion of 
the brackets provided by the main securing bolt, providing so-called cantilever 
support. 

[0004] With the structure disclosed in JP-A 2001-171530, if only the auxiliary 
securing bolt can previously be engaged to temporarily fix the brackets to the 
30 steering-gear housing, only engagement of the main securing bolt is needed 
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during assembling of the brackets to the vehicle-body member, resulting in 
remarkably simplified assembling work. After completing assembling, a 
resilient body is held in the fully compressed state to ensure stable holding 
and fixing of the steering-gear housing. Thus, with only the auxiliary 

5 securing bolt engaged, the brackets are separated from each other at sites 
with main bolt holes for receiving the main securing bolts by, principally, a 
resiliency of the resilient body, resulting in difficult insertion of the main 
securing bolt into the main bolt holes of the brackets, and thus difficult 
engaging work of the main securing bolt. 

10 [0005] When simply decreasing the length of the main bolt holes, insertion of 
the main securing bolt into the main bolt holes can be made easily, but the 
strength of the brackets at engaged portions for main securing bolt is difficult 
to secure. With the fixing structure of cantilever support ensured only by the 
engaged portions provided by the main securing bolt, particularly, it is 

15 important to secure the strength of the engaged portions of the brackets. On 
the other hand, when simply increasing the length of the main bolt holes, the 
strength of the engaged portions of the brackets can be enhanced, but 
inserting and engaging work of the main securing bolt becomes difficult. 
[0006] With the structure disclosed in JP-A 2001-171530, since a collar is 

20 previously press fitted into the main bolt holes, separation of the sites of the 
brackets as described above cannot occur. However, the use of a collar 
leads to not only an increase in the number of parts, but also a necessity of 
press-fitting work. 
SUMMARY OF THE INVENTION 

25 [0007] It is, therefore, an object of the present invention to provide a structure 
for fixing a steering-gear housing to a vehicle-body member, which allows fully 
secured strength of brackets at engaged portions for a main securing bolt with 
simple structure, and remarkably simplified assembling work. 
[0008] The present invention provides generally a structure for fixing a 

30 steering-gear housing to a vehicle-body member, which comprises: a first 
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bracket comprising a first supporting face supporting one circumferential side 
face of the steering-gear housing, a first abutting face arranged at one 
circumferential end and abutting on the vehicle-body member, a first bolt hole 
arranged through the first abutting face, and a second abutting face arranged 

5 axially opposite to the first abutting face through the first bolt hole; a second 
bracket comprising a second supporting face supporting another 
circumferential side face of the steering-gear housing, a third abutting face 
arranged at one circumferential end and abutting on the second abutting face, 
and a second bolt hole arranged through the third abutting face at a position 

10 corresponding to the first bolt hole and being smaller in an axial length than 
the first bolt hole; a member which secures another circumferential end of the 
first bracket and another circumferential end of the second bracket; and a bolt 
arranged from the second bolt hole through the first bolt hole, the bolt 
securing the first bracket, the second bracket, and the vehicle-body member 

15 together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The other objects and features of the present invention will become 
apparent from the following description with reference to the accompanying 
drawings, wherein: 

20 [0010] FIG. 1 is a sectional view showing a first embodiment of a structure for 
fixing a steering-gear housing to a vehicle-body member according to the 
present invention; 

[0011] FIG. 2 is a view similar to FIG. 1, showing the first embodiment at an 

assembling process; 
25 [001 2] FIG. 3A is a front view showing a first bracket; 

[0013] FIG. SB is a top view showing the first bracket; 

[0014] FIG. 3C is a left side view showing the first bracket; 

[0015] FIG. 3D is a right side view showing the first bracket; 

[0016] FIG. 4A is a view similar to FIG. 3A, showing a second bracket; 
30 [0017] FIG. 4B is a view similar to FIG. 3B, showing the second bracket; 
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[0018] FIG. 4C is a view similar to FIG. 3C, showing the second bracket; 
[001 9] FIG. 5 is a view similar to FIG. 2, showing a second embodiment of the 
present invention; 

[0020] FIG. 6 is a cross sectional view, taken along the line VI-VI in FIG. 7; 
5 [0021] FIG. 7 is a longitudinal sectional view, taken along the line VII-VII in 
FIG. 6; and 

[0022] FIG. 8 is a view similar to FIG. 5, showing the second embodiment at 
an assembling process 

DETAILED DESCRIPTION OF THE INVENTION 

10 [0023] Referring to the drawings, a description is made about a structure for 
fixing a steering-gear housing to a vehicle-body member embodying the 
present invention. 

[0024] Referring to FIGS. 1-4C, there is shown first embodiment of the 
present invention. Referring to FIG. 1, the fixing structure comprises a 

15 steering-gear housing 10 for accommodating a steering gear, a suspension 
member or vehicle-body member 12 to which steering-gear housing 10 is 
mounted, and a bracket assembly 14 comprising a cylinder portion 16 
mounted on the outer periphery of steering-gear housing 10 to surround same 
and a rubber resilient body 18, such as an insulator, interposed between the 

20 inner periphery of cylinder portion 16 and the outer periphery of steering-gear 
housing 10 in the compressed state to absorb and attenuate vibrations and 
the like. 

[0025] Bracket assembly 14 comprises essentially first and second brackets 
21, 22 obtained by circumferentially dividing cylinder portion 16 into two 
25 portions, an auxiliary securing bolt or member 23 for securing brackets 21 , 22 
at one circumferential end, and a main securing bolt or member 24 and nut 25 
for securing brackets 21, 22 at another circumferential end and suspension 
member 12 together. 

[0026] During engagement, auxiliary securing bolt 23 is engaged in a first 
30 auxiliary bolt hole 26 formed through first bracket 21 through a second 
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auxiliary bolt hole 27 formed through second bracket 22. First auxiliary bolt 
hole 26 is formed with an internal thread meshed with an external thread of 
auxiliary securing bolt 23. On the other hand, during engagement, main 
securing bolt 24 is arranged through a second main bolt hole 29 formed 
5 through second bracket 22, a first main bolt hole 28 formed through first 
bracket 21 , and a third main bolt hole 30 formed through suspension member 
12 in this order. Nut 25 is engaged with an end of main securing bolt 24 
protruding from the back of suspension member 12, then tightened to main 
securing bolt 24, obtaining brackets 21, 22 and suspension member 12 fixed 

10 between nut 25 and a bolt head 24a of main securing bolt 24. 

[0027] Referring to FIGS. 4A-4C, second bracket 22 is formed with most 
(roughly 3/4) of cylinder portion 16, and includes sheet-like flanges 31, 32 
obtained by bending circumferential ends of cylinder portion 16 radially 
outward. Bolt holes 27, 29 are formed In flanges 31, 32, respectively. 

15 Second bracket 22, Including most of cylinder portion 1 6 and flanges 31 , 32, is 
of a roughly uniform thickness H2. Therefore, second bracket 22 can be 
shaped easily inexpensively by press working. That is, since easily 
shapeable second bracket 22 constitutes most of cylinder portion 16, the size 
of first bracket 21 (press working of which is substantially impossible) can be 

20 reduced and restrained, resulting in a reduction In manufacturing cost and 
weight and the like. 

[0028] Referring to FIGS. 3A-3D, first bracket 21 Includes a portion which 
forms part (roughly 1/4) of cylinder portion 16 and has both circumferential 
sides formed with bolt bosses 33, 34 having bolt holes 26, 28. Bolt bosses 

25 33, 34 are of sufficiently large lengths in the bolt axial and radial directions to 
provide sufficient bolt tightening strength. By way of example, the 
bolt-axial-directlon length Is sufficiently larger than thickness H2 of first 
bracket 21. Particularly, referring also to FIG. 1, a bolt-axial-direction length 
HI of main bolt boss 34 and first main bolt hole 28 is larger than length H2 of 

30 second main bolt hole 29 and a radius H3 of steering-gear housing 10. As 
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being of a relatively complicated shape having thickened and massed bolt 
bosses 33, 34, first bracket 21 is nearly impossible to be shaped by press 
working, and thus is obtained by die-casting, extrusion, and the like. 
[0029] Referring to FIG. 1, a recess 35 is formed at an outer edge of third 
5 main bolt hole 30 of suspension member 12 to engage with an end or 
protrusion 34a of main bolt boss 34 which forms an outer edge of first main 
bolt hole 28. Specifically, end 34a of main bolt boss 34 and recess 35 are 
coupled to each other in a socket-and-spigot way. In engagement of end 34a 
and recess 35, first main bolt hole 28 is disposed coaxial with second main 

10 bolt hole 29. This not only facilitates positioning of brackets 21, 22 with 
respect to suspension member 12 during an assembling process as will be 
described later, but also enhances a mounting rigidity of brackets 21, 22 with 
respect to suspension member 12 after completing assembling. 
[0030] Referring to FIG. 2, the assembling process is described. First, 

15 rubber resilient body or member 18 is opened at an incision 36, then mounted 
on the outer periphery of steering-gear housing 10 at a predetermined axial 
position. First and second brackets 21, 22 are arranged on the outer 
periphery of rubber resilient body 18, and are engaged with each other by 
auxiliary securing bolt 23. Thus, an intermediate assembly 37 comprising 

20 brackets 21, 22 and auxiliary securing bolt 23 is temporarily fixed to 
steering-gear housing 10 in a stable and secure way as shown in FIG. 2. 
Intermediate assembly 37 is previously provided to steering-gear housing 10 
as a subassembly in such a way, contributing to a reduction in the number of 
parts at a stage before assembling to suspension member 12, leading to 

25 enhanced workability in transport, delivery, and the like. At the final 
assembling process where steering-gear housing 10 is assembled to 
suspension member 12, required work is only to engage end 34a of main bolt 
boss 34 in recess 35 of suspension member 12, and tighten main securing 
bolt 24 and nut 25, allowing remarkably simplified working process. 

30 [0031] In the final state of bracket assembly 14, i.e. state after engaging main 
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securing bolt 24, as shown in FIG. 1, rubber resilient body 18 is fully 
compressed to ensure stable holding of steering-gear housing 10. As a 
result, with intermediate assembly 37 having only auxiliary securing bolt 23 
engaged as shown in FIG. 2, second bracket 22 Is inevitably deformed in the 
5 expanding direction by, principally, a resiliency of rubber resilient body 18. 
Thus, main flange 32 having second main bolt hole 29 is separated from main 
bolt boss 34 in the circumferential direction, i.e. main flange 32 faces main 
bolt boss 34 across a sector-like clearance 39. 

[0032] In order to ensure easy engagement of main securing bolt 24 in bolt 

10 holes 38-30 in such separated state, second main bolt hole 29 includes a slot 
which is longer in the direction orthogonal to the axial direction of 
steering-gear housing 10. Moreover, the length of second main bolt hole 29, 
i.e. thickness H2 of second bracket 22, is sufficiently small than length HI of 
first main bolt hole 28. Therefore, in the state of intermediate assembly 37, 

15 main securing bolt 24 has an insertion locus completely situated inside 
second main bolt hole 29, having no interference with the edge of second 
main bolt hole 29. Thus, main securing bolt 24 can easily be inserted into 
first main bolt hole 28 through second main bolt hole 29 without any 
interference with the edge of second main bolt hole 29. 

20 [0033] Specifically, since length HI of first main bolt hole 28 is longer than 
length H2 of second main bolt hole 29, main bolt boss 34 forming a periphery 
of first main bolt hole 28 can be enlarged and thickened to provide an 
engaged portion for main securing bolt 24 having fully secured strength. 
Specifically, since first main bolt hole 28 is longer than second main bolt hole 

25 29, the strength and rigidity of the engaged portion for main securing bolt 24 
can be secured in excellent compatibility with enhancement in assembling 
workability. 

[0034] If length H2 of second main bolt hole 29 is set to be larger than or 
equal to length H1 of first main bolt hole 28, a reduction occurs in the strength 
30 of main securing bolt 24 or the insertion workability for main securing bolt 24. 
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[0035] Considering the bolt insertion-ability, a predetermined clearance 40 is 
defined between the inner periphery of first main bolt hole 28 and the outer 
periphery of main securing bolt 24. Due to presence of clearance 40, first 
bracket 21 may rock with respect to main securing bolt 24. In the first 
5 embodiment, however, since length H1 of first main bolt hole 28 is sufficiently 
larger, e.g. than radius H3 of steering-gear housing 10, rocking of first bracket 
21 can be reduced or cancelled sufficiently. 

[0036] In the first embodiment, since the fixing structure is of so-called 
cantilever support wherein steering-gear housing 10 is supported only by an 

10 engaged portion of main bolt boss 34, the mounting position of steering-gear 
housing 10 with respect to suspension member 12 can be changed/adjusted 
easily. Specifically, by changing bolt-axial-direction length H1 and 
bolt-radial-direction length of main bolt boss 34, the mounting position of 
steering-gear housing 10 can be changed/adjusted without any modification 

15 of second bracket 22. This allows easy application of the fixing structure to 
steering-gear housing 10 having different mounting position by replacing, e.g. 
first bracket 21 only. 

[0037] Referring to FIGS. 5-8, there is shown second embodiment of the 

present invention. Referring to FIG. 5, the fixing structure comprises a 
20 cylindrical member or steering-gear housing 101 mounted to a support 

member or suspension member 102. Cylindrical member 101 is held by a 

pair of brackets 104, 105 through a rubber resilient body 103. First ends of 

brackets 104, 105 are connected to support member 102. 

[0038] First bracket 104 is formed like a relatively thick mass by casting, and 
25 includes a roughly 90'' curved holder 1 06 and flanges 1 07a, 1 07b arranged on 

both sides of holder 106 to protrude radially outward. 

[0039] Second bracket 105 is formed like a relatively thin mass by press 
working, and includes a roughly 270"" curved holder 108 and flanges 109a, 
109b arranged on both sides of holder 108 to protrude radially outward. With 
30 flanges 107a, 107b butting on corresponding flanges 109a, 109b so that 
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holders 106, 108 form a circle, brackets 104, 105 are coupled together by 
securing bolts 220, 221. Flanges 107a, 109a of a pair arranged at the first 
ends of brackets 104, 105 are not only coupled to each other, but also 
mounted to support member 102. 
5 [0040] Referring to FIGS. 5 and 8. first ends of holders 106, 108 of brackets 

104, 105 on the side of a mating face 110 of flanges 107a, 109a have inner 
circular surfaces connected continuously. Second ends of holders 106, 108 
on the side of a mating face 111 of flanges 107b, 109b have inner circular 
surfaces extending flatwise roughly along the tangential directions and butting 

10 on each other to form roughly a right angle. Therefore, the inner peripheral 
surfaces of holders 106, 108 of brackets 104, 105 are shaped circularly as a 
whole, while having a single concave 112 provided at a portion connected 
continuously to flanges 107b, 109b to hollow in a substantially right-angled 
way. 

15 [0041] Referring to FIGS. 6 and 7, rubber resilient body 103 is shaped like a 
cylinder, as a whole, corresponding roughly to the outer peripheral surface of 
cylindrical member 101, and has an incision 113 provided axially through the 
peripheral wall. When mounting rubber resilient body 103 on the outer 
periphery of cylindrical member 101, rubber resilient body 103 is opened at 

20 incision 113. A wide groove 114 is formed in the outer peripheral surface of 
rubber resilient body 103 to engage with holders 106, 108 of brackets 104, 

105. With the axial end faces of holders 106, 108 abutting on the side walls 
of groove 114, rubber resilient body 103 is axially secured with respect to 
brackets 104, 105 in a unloose way. 

25 [0042] A protrusion 115 having triangular section and protruding radially 
outward is axially formed on the outer peripheral surface of rubber resilient 
body 103 at the position a predetermined circumferential distance away from 
incision 113. The distance between protrusion 115 and incision 113 is equal 
to the distance between concave 112 defined by brackets 104, 105 and 

30 mating face 110 of flanges 107a, 109a. Corresponding to the shape of 
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concave 112, protrusion 115 has an apex angle substantially equal to a right 
angle. 

[0043] When mounting cylindrical member 101 to support member 102, 
rubber resilient body 103 is opened at incision 113, then mounted on the outer 
5 peripheral surface of cylindrical member 101. A portion of cylindrical 
member 101 covered with rubber resilient body 103 is disposed on holder 106 
of first bracket 104. With protrusion 115 of rubber resilient body 103 abutting 
on the flat portion of holder 106 of first bracket 104 at the second end thereof, 
groove 114 of rubber resilient body 103 and holder 106 of first bracket 104 are 

10 engaged with each other (see FIG, 7). 

[0044] Next, referring to FIG. 8, second bracket 105 is mounted on cylindrical 
member 101 from the direction of arrow, and holder 108 of second bracket 
105 is engaged in groove 114 of rubber resilient body 103. Then, the flat 
portion of holder 106 of first bracket 104 at the second end thereof abuts on 

15 protrusion 115 of rubber resilient body 103, obtaining protrusion 115 engaged 
in concave 112 of brackets 104, 105. Flanges 107b. 109b of brackets 104, 
105 at the second ends thereof are coupled together by securing bolt 121, 
thereby fixing cylindrical member 101 to brackets 104, 105. 
[0045] Subsequently, securing bolt 120 is inserted through flanges 107a, 

20 109a of brackets 104, 105 at the first ends thereof to fix flanges 107a, 109a 
and support member 102 together. 

[0046] When carrying out bolt-coupling of brackets 104, 105, protrusion 115 
of rubber resilient body 103 is engaged in concave 112 of brackets 104, 105 
as described above. In this engaged state, incision 113 of rubber resilient 

25 body 1 03 positionally corresponds to mating face 1 1 0 of flanges 1 07a, 1 09a of 
brackets 104, 105 at the first ends thereof. Thus, bolt-coupling does not 
cause crush of incision 113 of rubber resilient body 103 in the open direction. 
[0047] In the second embodiment, therefore, incision 113 of rubber resilient 
body 103 does not crushed locally during coupling of brackets 104, 105 as 

30 described above, resulting in no occurrence of inconveniences such as 
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reduction in the durability of rubber resilient body 103 and variation in the 
spring characteristic. 

[0048] Moreover, concave 112 of brackets 104, 105 nnay be formed at other 
portion of holders 106, 108 than the end thereof. In the second embodiment, 
5 concave 112 is provided at the position of holders 106, 108 facing mating face 
111 of flanges 107b, 109b of brackets 104, 105, having the advantage of 
facilitating formation of concave 112 with respect to brackets 104, 105. 
Specifically, concave 112 can be obtained by simply extending edges of the 
Inner peripheral surfaces of holders 106, 108 In the tangential directions so as 

10 to expand a circular arc, resulting in facilitated formation of concave 112 when 
forming brackets 104, 105 by either casting or press working. Moreover, the 
edge angle is smaller at an intersection of the inner peripheral surfaces of 
holders 106, 108 at mating face 111. Thus, when brackets 104, 105 are 
formed by casting, holders 106, 108 have an edge portion chipped difficultly, 

15 whereas when formed by press working, they can bent easily. 

[0049] As described above, according to the present invention, the first and 
second brackets can temporarily be fixed to the outer periphery of the 
steering-gear housing and resilient body by the auxiliary securing member, 
resulting in a reduction in the number of parts during transfer, delivery, and the 

20 like. However, If the first and second brackets are temporarily fixed to the 
steering-gear housing by the auxiliary securing member only, an edge of the 
second bolt hole of the second bracket Is deformed circumferentially away 
from an edge of the first bolt hole of the first bracket, principally, by a 
resiliency of the resilient body. Thus, the edges of the first and second bolt 

25 holes are separated fro each other, resulting in tendency of difficult Insertion 
of the securing bolt into the first and second bolt holes. 

[0050] According to the present invention, due to the second bolt hole being 
relatively small in length, the securing bolt can easily be inserted into the 
second bolt hole, whereas due to the first bolt hole being relatively large in 
30 length, the strength of an engaged portion for the securing bolt can be 
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secured sufficiently. That is, the insertion workability of the securing bolt can 
be secured in effective compatibility with achievement of the strength of the 
engaged portion for the securing bolt. 

[0051] Moreover, since the fixing structure is of so-called cantilever support 
5 wherein the steering-gear housing is fixed to the vehicle-body member by the 
engaged portion for the securing bolt only, the mounting position of the 
steering-gear housing with respect to the vehicle-body member can be 
changed/adjusted easily. Specifically, the mounting position of the 
steering-gear housing can be changed/adjusted by replacing/changing the 
10 first bracket only. 

[0052] Further, according to the present invention, even if a clearance exists 
between the first bolt hole and the securing bolt, the first bracket may not rock 
with respect to the securing bolt since the axial length of the first bolt hole is 
secured sufficiently. 

15 [0053] Still further, according to the present invention, even if the brackets 
are separated from each other at sites with bolt holes, the securing bolt can 
easily be inserted into the first bolt hole without interfering with the edge of the 
first bolt hole, resulting in a further enhancement in insertion workability of the 
securing bolt. 

20 [0054] Furthermore, according to the present invention, the first bracket can 
easily be positioned with respect to the vehicle-body member during an 
assembling process, resulting in an enhancement in both assembling 
workability and mounting rigidity of the first bracket with respect to the 
vehicle-body member after completing assembling. 

25 [0055] Further, according to the present invention, a resilient effect of the 
second bracket contributes to an enhancement in hold-ability for the 
steering-gear housing. 

[0056] Still further, according to the present invention, shock resulting from 
the road surface can be absorbed by the resilient member. 
30 [0057] Still further, according to the present invention, the resilient member is 
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prevented from rotating during assembling, leading to enhanced assembling 
workability. 

[0058] Furthermore, according to the present invention, the concave can be 
arranged without providing a particular concave form. 
5 [0059] Further, according to the present invention, the resilient member can 
be mounted on the steering-gear housing in a winding way, leading to 
enhanced mount-ability, 

[0060] Still further, according to the present Invention, the resilient member 
may not be deformed or wrinkled at the connection when engaging the 

10 connection by the securing bolt. 

[0061] Having described the present invention in connection with the 
illustrative embodiments, it is noted that the present invention is not limited 
thereto, and various changes and modifications can be made without 
departing from the scope of the present invention. 

15 [0062] By way of example, second bracket 22 can be obtained by casting in 
place of press working. Moreover, second bracket 22 can be formed out of a 
resilient material to eliminate resilient body 18. 

[0063] Further, cylindrical member 101 may include other part than the 
steering-gear housing. Moreover, brackets 104, 105 may be both obtained 
20 by casting. 

[0064] The entire teachings of Japanese Patent Application P2003-196913 
filed July 15, 2003 and Japanese Patent Application P2003-86748 filed March 
27, 2003 are hereby incorporated by reference. 



